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Culturally transmitted behaviors have an innate foundation, but the detailed sequential structure of such 
complex, acquired behaviors is often an outcome of historical accidents. New research has identified 
innate predispositions for structuring vocal sequences in culturally acquired birdsong. 






Notable examples are spoken language 
and music in humans, and elaborate 
courtship displays, for example 
birdsong, in animals. But what 
determines the order of elements in a 
sequence, such as a musical piece, a 
spoken sentence or a song of a bird? 
Imagine an intelligent alien creature 
observing a person playing the piano. 
The alien will immediately discover that 
the sequential order of pressing the 
white and black piano keys is highly 
structured and repetitive. But this 
structure is, to a large extent, 


‘idiosyncratic to the piece being played. It 

































For example, one can tutor a young 
zebra finch to produce a song 
composed of three syllables A-B-C, and 
then teach the same bird to transform its 
song into A-C-B, where all syllable 
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As they report in this Song time 
issue of Current Biology, James and 
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Figure 1. Putative mechanisms for song sequencing predispositions. 

(A) Acombination of two articulatory parameters, one oscillating and the other accumulating, may give rise 

to an oscillating gradient while the bird practices its song during early song development. Tutored songs 

(where we play the role of the alien with sequential structure of alternating frequencies and long final syllable may be learned more readily. 
Colored shapes represent emerging syllable types that match the tutored song. (B) While listening to a 

tutored song, a bird’s attention might fluctuate between arousal and habituation. Such fluctuation in 

engagement might shape sequential biases in the imitation of the tutors’ song. 


observer). They used a clever 
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transitions are reversed [13]. This 
combination of highly regular sequential 
order of song syllables within a bird, 
with no strict species-specific template 
for ordering syllables, allowed James 
and Sakata [4] to investigate ‘soft’ 


A hypothetical scenario of song 
production peripheral dynamics [14] that 
may favor song sequences with 
oscillating syllable frequencies and 
longer syllables toward the end is 
presented in Figure 1A. 


on 


illustrated in Figure 1B, sensory 


habituation while hearing repetitions of 
similar syllables [16], and higher arousal 
while hearing transitions between 
syllables of different frequencies, could 
potentially bias song imitation towards 
the latter. Alternatively, ‘self judgment’ 
while the bird is practicing its early 
plastic song via auditory feedback 
could reinforce the imitation of more 
pleasing syllable transitions. In this 
way, a reinforcement-learning 
mechanism [17] could drive 
development of songs that provide 
higher self-pleasing song sequences, 
and by extension, making those songs 
more pleasing to a female bird listener 
during courtship. 
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